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Abstract of JP91 54250 

PROBLEM TO BE SOLVED: To make it possible to 
reduce a section shape by providing a core equipped with 
mutli-stage salients for winding coils corresponding to a 
mutii- stage magnet body In which circumferential 
magnetized positions for the N pole and the S pole are 
mutually deviated. 

SOLUTION: Salients 1a to 1c, and 2a to 2c are arranged 
in the same circumferetial positions longitudinally in a row 
at cores 18 and 1 .'Also, coils 7a to 7c are wound 
continuously by one wire around the salients 1a to 1c and 
2a to 2c of both cores 18 and 19 in the same direction. 
Winding direction of the coils 7a to 7c is the same. Induced 
voltages Va to Vc generated in coils 7a to 7c will have the 
phases deviated by 120 deg. since magnet bodies 3a to 3c 
are deviated by 120 deg. each. End of each coil 7a to 7c is 
commonly connected, other ends are divided into 3 
phases respectively, and the magnet bodies 3a to 3c are 
rotated by applying currents and driving by conformity with 
three- phase induced voltages. And a centrifugal force by 
rotating of the center of gravity of a weight 9 is transmitted 
to the stater side of the motor. 
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h^w:^r[S]t 1 n^^zwM.wzmim 1 leijc^iiii 
ff^«*^'«i^-f 1 n<^m.tnmh i ^(OMia*^'^^ 

3 Xii 4 i£tK««iJ^4ffl^: - . 

$ fix \ ^ 1.11*31 3 ~ 5 <7)v ^•rfL*<lB«5coiiKi^^ 

it . ®)aaiioft!i:& \' -y ^ 3 - ^ A^ieis $ n-c v ^ 1, as? 

t xm^^ix. i^^yvifii nffym.x'R^^w,z^ 
^hx v^i,fi^ i'-8m^-nii}Hzmm<^wm^^ 

[fl*3S 1 0 ] a-^-7i/:t^>y h*«, Kffl<:OV^;t-y 

$ iiT I il*iS 1 - 8 CO I ^-f iXj&HciSiicoSI!)^^ 

5— #tc*-tl)#-<7)'7^^^> >y h i: . 

•yh£lll^-tl>i^^7hT'«$il, iy^yhiPlldc^ 

msx'm^'^mz^n-^ii.x^-^?>m^i-8<r)\>-tii 
i)Hztm(^m^^m-i? , 



vm^^-c^fprn-^^'^^-y hx'-mzm&^ix. n, s 
mmmtfi^mzm^xmmtx^j:^tirzijcoxh 

[iw^ 13] 1 nff)miz^mtLi^mi<zt5\^ 

A'5>'XfflO'>x'f h?:ifial.ttg7"-yxA<7)ft^rf.jgii: 

fiScJi-r •i.B^Ji 3 ~ 5 co\,^-ftii]Hztm(ommmm^ 

0. 6a<D<a 

[11*311 6] r>'A7y;^fflc7)t>x^ xjiry 

^<5yXfflc7)->x-^ h §rifial.WS7''y S/a WhJfa 
M^*ifig4t--SM*3i3. 4. 5X\i.\5im<7ym% 
0. 8D„ <D<1. ID. 

[ i»*3S 1 7 ] ;^'<.-1fOfi'D3&5n- ^' V >y h CO 
lfli{c^^Lffl'C^LTV^I.n*3l9IBiiOjittl^^^:- 

[il*fli 8] #j3ijcoTy>'N'7yxfflco'>x^ 

[|f*3i2 0 ] ryA^yxfflco'^x^ 
oj£<icni-roEa$ii-cv^i.ii*«i 9ie«coiii!i 

[11*312 1 ] iSt(7)Tws;5>';^fflO'>x^ hi}\ 
fmmzi^^ y h tEs L7tn*3s 2 1 tm<r>wm^ 

T;HSiglf|iT-«$ix, >-^yhcr)mm:^y:^hm^U 

izimthi^mmmizmf&^tifzimm 9 ~ 1 1 cov ^ 
•ftiiHztimmm±m=i:-:^ . 
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10. 11. 2 4X«2 5i5t<0jS»^4ffi^- 

[ m-m. 2 8 ] *^^^-fk^tt*<*' u r -b ^ -/u^six 
7 h cons d t i7)rBitj^£7)Mf^*>'^-ri.fi*3S 2 4 IE 

1 Od>r>l . 5 d/2 

<J:<^Mi«**^-ri.it«Jl2 4IE3a«0li«l^^Mt- 

9, 

D, >d 

[11^313 1 ] v^7 hOffiffl^MtJ^jSL. 

r)v-n^(mii^t-^^tMLfzmm. 9 ~ 1 1 c^jv^-ra 

2 ] 7 7i^ y bA^'<K^^ffllili^T'S)Sf»« 

JS3 lKK<7)»%4ffit-:?. 

Ai^-T^ >'/$it-C^^«.ii^3 lX(i3 4lE«c^ig 

mm. 3 6 ] ?[-^l*i7)SSS®tc7'7 "r-jV 2:l£ L 
T-'yi^it^DflflK^LT, *^tc||iigg|5SrfllBgL.^>:ii 

*5ai 2ieiiofii6i%^^-:7. 

ttgy -y >-^t!|!|llSfflIHia5*^m$^l^v:»5R«3 6ie« 



[i9«iH3 9 3 K=3t'J)l.i8*)Sl~3 8cOV^1'ix 

[ mm. 4 0 ] w^xmivm l . 3 a 
1.11*31 1 ~3 9 (^\^^t^\izwmwm^^- 

$:Il]te$ii-|.ca-tl.{iffii: ^rl. J: 3 tn-^ McmjlS- 
■rf»ti.tf *« 1-39 <r)\^ittiMztm<mmm. 

[000 1] 

ii^cnwm^m.th^-'^f'Zi.b Lxmm^fimm^t, 

[0002] 

[0003] (t^Ml ) I14 3C0 (a) {St^*cO/|NfiJ 
4 3C7) ( b ) {itttc^;^ LTii:^IB±<7)|lrHll2r^-rt)<^ 

[0004] ll43^^fcV^•C, 10 1{±7V-Air- 
1 0 2{iV:J'';T-y 1 0 3{i:i/->r 7 h , 104. 

lOSttM^mS. 10 6(43T. 10 7{±3^;K^ 
H) . 1 0 8\,mm-m-b. l O 9{i:Bai^. 1 1 0 
{ir^i^. 1 1 l(i:7'7^>y 112{4TyA7yx 

[00 0 5] ll4 3tw^-tJ:3t-. i^A'7M0 3{Cli 
^^SraSUvT^r-rJ'iOnTl 0 6 (^'Dttv^^) 

^ii^L. :3rmmzmmmLtzAyiy::.v--?t:o 

71 06t::jfAL. SS^ffi^^ 1 0 8$r>'A'7 M 0 
3(cffA-ri>. ^'of::. 371 0 6tr7^;H0 7S:^ 

[HiLT. ^c7)n^;H 0 7«03il;®f5f&SS^ffi^^l 
0 8«3fScOi2atK'5#tt. ^BaT«ffl§-tT. ^- 

9(r>T-7^:i.rmm.i&^mi'^h, mz. T-7^a.rm 
wM.w<mwFf-m-h 1 0 Qcm&m-m^ 5 -y tr^j/ 

r-7f-jL7^imt#:^*^-a?^-tl.. 71/- 
i.ir-xi0lcO+i^lH5fcM^ttSl0 5&ilSL.. ^ 
<?)7U'-A^— ;^1 0 U4/jN*<ffiJg«T-. '?-cO2;*0f<O 

raf|5c7)7 b— A^-X 1 0 1 l*IigiroJt::Rffi^'7)-7i7-;t. 
■y h 1 0 2 $:ffl^tcffi#tt. -?-C0 2iic7)-7i5'-^-y h 1 0 

'f':>-Tmm.W<r>'y^y M 0 3 SriiSSttS 1 0 4 
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tfAL, 1 OhMSWgl 0 5^0OV^/^7'7:>■ 

■yM 1 12-7P-A^r-xi 0 ICKOttltT^:-^' 

[0006] -7^^^^ h 1 0 20Km{i-:fe-i75Vj?-:^-y 

M*HIK®*^4>I1JT. ^-^c7)3r 1 0 e&iio. »:v> 

t' t ^ -:^C7)-7/;T> y M 0 2 COrtil^ffltCA 0.71^ 
-i>.^r-Xl 0 1 S:ii-5-C(ita6<7)V/:t-y M 0 2C 

[00 07] 't-:?co^mzX*). 7WN'7>'Xfflc7)'> 
x^M 1 2 2:@«Uc>"V7M OStiliDt. -^-^O 

mmt'^yi'-j^'y-:^ i o i teg*??). 

c 0 0 0 8 ] (t^e*0ij2 ) m4 4iimmmmm^^'f: 

[00 09] 114 4 tCfcV^t. 1 2 l(lv-^'7hT\ S 
Si^ 1 2 2 ^cfrLTili^'Q^SiOa >( /H^ 1 2 3 tCll^S 
ilTV^?,, 1 24(i*ffiP]M«^<7)-7:/^-y hVh*). 
^'Jyyi2 6l,zm^^tl. :n-f;l/Pl 2 3S0|*lffltcS 

ra&i>o/iieat-$>i.. 1 2 5(±{'i.j^cTOgpsri$o7 

lx-i.^r_xt'S)'9, P3©«v^^^- y h 1 24 2:I1SL 
/iA'^v'y^'l 2 6^3-f;PPl 2 BcOrtWcSra^^t 

1 2 4 1 2 7{i«S 

T'tfeO. A-^v'y^^l 2 6t=ii^§il. i^Y7M2 1 
^lHHKSffitS5tLt»r^l.« 1 2 8{iy7vffliT"$>'5 

7 M 2 1 C{iry>'^'7yxfflc7)'>x-f h 1 2 9*«ll« 

[00 10] {m.^m3)mA5\t^yi-U'-9'^^r 

[00 1 1 ] 04 StCiJV^r. 14 ItiSffiiO^filSr* 

f'&RM^^^T, \A2\tn^)V, 14 3(i:vy^-y 

144iij/-\'7h, I 4 5ii7U-M,'y-X, 14 
6. 14 7«±ll|g, 14 8{i«i^p°p*>^g§il/cIIISS 

i4 9{±i^-v7M4 4tiii«$n;tTyA7y 

[00 1 2] 04 5tC^-rJ;otC:. i^-v7M4 4C't' 
?SRfifcOV:/;t-y h 1 4 30l*lRfgfg|5*<fflAil^$^t, 

^c;5i/^7 h 1 4 4<7)-:^Sffi{i7^-A^-X 1 4 5tC 

K OWtt^jiii^cttS 1 4 6 tS:7j<$tL, 1, 3 -^r<7)>--^ 
7 hJStiftgl 4 7 tcS?'?:$iXJtMi^-^3m«jSc7)'f y 
^_o-:^-CS>S, !ttSl4 6, 14 7t'IIIi|Si«tC« 
l^$fi:'ii^A'7 h 1 4 4l,zmi^fz-?^'^--y M 4 3«i 
2»c«iS$ix, 3714 lcO§^®c#lHl§iX!^>;3-f;u 

1 4 2 icanrts ^ t liZi *)m.-rmmz3: •? o-:? 

-y him^tl . 2ffii73^K5:fl-ri.-7^'':t^ .y h 
14 3T-S)0, 371 4 l<7)?§®i;-?-il'riXUffi. V 
ffl. Wfflco^^^t^^3ffic0^^1SjfCJ>l>. 3ffitc^ 

^tmm^<omi}iiti^tii2 0' -cJo-fn-c!! 



41-SJ;atc|llS&T'3i«IBii$ii:TV>|,. ap^>, SfflT' 

[00131 >'^7M44<0III«fc#-:.-C7yvN'5y 

Xffl(7)'>x-^ M 4 9 tlHllGt. ^iltCffV>i/+7 h 1 
4 4$a$-1tl., CKOjIiSa, 7U'-is:>--;^14 5 

[0014] 

[0015] (mkm 2) it. /jN^t'SrWf '5rl>J5fai 
1lh>U^imiiititi^-:iTmznLX'J'-^j:<^j:^X< 
I. it^^O/jNff^colSt!j%^ffla7i-;^^:-^'co^J| 

ffl-ri>3^;HStO. 0 1-0. 02mm^ffifflL.^< 
TJi^fe-f. 3-f;US<7)}!jia:co#®*0*^'«<=5:'), S 
liic^-^ ^ttl^tl. i t *^'-C-# ^< =5:1. . 
[0016] i^ms ) nfij^^c7)37T'J>i.7t 

<r)\3\mnzmA(omx'<r>-mizmmm^ 
t. %^mhm&.m^L^j:^^tmmi]<x't^j:< 

^0, n-:?-7^-^-y h@*VjN§<:5ro-C<l.tf^{i 
[0017] 

[iiii^»?5^-ri>;^ci^c^#ia] ^^Bjcoa^^ffl^- 

mm) cr>-?y^^-y hf!|s&ii;c7t:n-^-7i5''^-y hi, # 
;t;t37i:. D-;?-7^'^-y hSrHllKgSicSl^-ri. 1 

[0018] *^Bflt J;ix{f . o-^' v^-^^ 'y hcomffi 
&t;:-37c7)a'f;i^|l]2^ffi2r, ^e-mijmzKmzm 

*)mxMm:th z t ifx't t . -r^r*)**, isifiEafiia 
u^'n ^ )\^^^m*m-^m±i,zmm.mm^ titiu^m 
izmt. ^wMii'i-:?mmzmm^tihm(r>w- 
m±iz-^mLxmimmx/^^ mmmmimm-h 

tmmB^^A^^ <x:%h tMz. ^<7mm6m:\m 

:f'-ymi:m±^-^hZbtim^l,z^j:hcr)X\ ^-^<7) 

^mi\Lmh:ztPx-^h. ic7)j;3tc, ^^mMizxti 

[00 19] 

{^mmi ) WT^^Bjco^jgJBitcov^T, mm 
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^t-^ffymmmm-c. 010(b) immmmm 

I., 

(00 2 1 ] 1 S{i3fflC0?§ffil a. 1 

b. ictztL(>m-^'thwmi.i 1 tT-^tjs^iii. 

^l(50nr, 1 9(±3ffl<?55lg2 a, 2b, 2ctifl 
^>^f5-&t-|.««l 2bTm!imxim2<^ziT. 3 
ii3m<r>-7i^A>-yhma.. 3 b. 3 c y 
mzirmZtllX^-^Sa, 8bt^'^7h4tT'ffl 
)S$tll>o-^-7:?'-:7-'y 5, 6(ili!|g, Ht^^l 
a-lc, 2a~2ctCiiI5]$iX^3-f;k 9(iry>'N' 

5y;^ffl<?)'>x^ io{4;?.7;^h«. 13. i4(i 

7«iv-hTS)|.. 

[0022] *lliifijgffi^7)^-:5'c7)irhgft;9 Oti, n- 
:?v/^-y h3iO(lK-[6ltcil^<7)|lrffljett*^ 

f^fc^oTV-iT. ^<DlM<^mil9 0a.^ 9 0 a*^JttC 
Maa^K 11,1 2Xm§il, -eo 1 ^0:^329 0 

b. 9 0b**SiieryyhS«i 5tfrfBv-M 7-c 

[0 0 23] miliZi5\,^X^ §§ffila, lb, Ic, 2 

a, 2b, 2c<r>^ti^miwmmx'mm^tL. 

JV7tfim^Wz^misi. lb. Ic03ffl{i»^^ 
1 HC>'^7b4<0|ft^r|6]fcltiraS't^TflS'5ft{t'c.il 
Tlllconr (nrffli;*) l S^^'lifR^iil., tTt, 

i:*) 1 9*%!.. |g2<7)ari 9{i3-fyi^7*^'^ll]$ 
il^c5§fis2a. 2 b, 2 c<7)3fll*ii^!^l 2fci^^7 

I. 

[00 24] o-:5''7/;t-y h3c7)#-7/;t-xh#:3 
a, 3b, 3c{i4'SRfii«^9i^'T;l^^:^14M^«0V^ 
^-•yht', -eh-f^lN, Sc7)2S(c«K?ilTl^l., II 

Fi,=mi ri co2 =Fi 

Fi, = 0 

Fj, =m2 r2 <a2 cos 
F2y=ni2 rj sin 
F3, =m3 rs cos 
F3y=m3 r3 (M^ s i n 

t, fiS5S-3^^hLT^-^yhSr#i.l.t, (i^: 
4) iCS^tiotC'SrS. 
[0030] 



■Li Fii + Lj + F3, 



2tCjn1-J:dt:, 3fflc7)Vi?";t-y bf*:3 a, 3b, 3c 

{i 1 2 os-roSBtt*<-rixyi«.^T'iefi$fL, v^-^t-/ 

bi!|c3a, 3b, 3 cc^if^RtgfgPtx-v^ h4A^'tf A 

$iX, -7i7':t-y hfr3a, 3b, ScralWiX 

h#:3a, 3 b, 3 cii^m^H^^Xi/^ry V Alzm^ 
[0025]' *M6»®(ifli)*afifflOjii)ii?t/til L 

'<~-'j^m't—s'X'hh<r>x\ '^—^t^h^^^'thm 

fz{m.^zhhTy->-<'yyxmcr>^:L^ h9SriSttl>>It 
tJ; -7T , ElEtc J: •§> X h 9 coa'C^cOjI'i:^^)*^^:- 

cr)%^\m^e\,zi/^mth'y'JTmn.tii±t^^-)iifim. 

X'<--9-8a, 8bt&i:^#ttt^l>J;3(C, fi'DSrS 
X'^--^8 a . 8 btOfi'i:^{2ScO»S2:ll3 ^0ij^B)1ll•C 

[0026] F = m- ra)2 (1) 

(it 2) -C^^fl-I.. 
[0027] F = m ( r + p) 6)2 (2) 

(5*:i ) i=5rS. 

[0028] fSSSA^^j-^i-r h9, X'^.— tfSa, X 
^-Sb^-C'COgEH^Li , L2 , L3 . «g57i>^> 

5-Ytti;-tl)<. '^x-^ h9, X^--+f8a, 8bi05a'C^ 

:/3F, , F2 , F3 srx, Ymimz%m-tht. (s*: 

3) (cS^tJ;^t^rS. 
[0029] 



^2 ^ COS ^2 
^2 =^2 s i X\6i 
^3 =1^3 C O S ^3 

=F3 s i n^3 (3) 

[003 1] R2 =R, 2 -fR^ 2 (5) 

[0032] 



LRy — Li Fiy"'"L2 F2y + L3 Fsy* 



(4) 



R2 =R, 2 +R, 2 



= (Fi, • (Li /L) +F2, • ( 
+ (F,, • (L, /L) +F2, • 
= (Fi ■ (Li /L) +F2 CO 

• (L3 /L) ) 2 + (F2 si 

• (L3 /L) ) 2 (6 

mSfeftMSw^Mmi , m2 . ma . W-C^SBSIr, . 

[0033] ±iBiKBfl*»^, x'^.-f c7)#i:^:^r[*]{±'>x 

[ 0 0 3 4 ] '^x-f b 9c7)}^l^J±fii)tcaS^f^^S:i> 
>!7x^ h 9*i"^TO*^^fte2 «/i{t<7)M^-L/L':ftg£7) 

b9tf0ffi«A, 5S'l:^:^IF4 tnm^^^'S.a-ki^yy^- 
^tL-Cll5(a), (b) , (c) tc^-r. TtfiL. 
1/^-71-^(1=1. '^:s.>{V9(m^. •>x^h9<0Jt 

't#{4fi{4. -^x-^ hm§Dtv-v7hgd(?)J:b (D/ 
d) fc^LT IJ^j^t'^^ixl.. -^x^ h9cOE«A{i: 

[00 3 5] ^x-i h9[ziihW§h^±%<-thl,z\,i^ 

1 ff)^ 0 i<zmmmmmW'^<r>^—?x'ii. otc^j: a 

t X -< h 9 fiOi'f-gD sr^i^-rs , 
[00 36] itiieffl3a90a(7):R§Sra (HlO (b) 

[0037] 0. 6Xa<D<a (7) 

M7, y°')yhW^i5\m\-^l5-h^. ^ 
„ fctSh. fiia'^x^ h^hflDti (^8) (r>i:di,zm 

Kmmx'hh, 

[00 38] 

0. 8XD. <D<1. IXD, (8) 
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U /L) +F3, • (L3 /L) ) 2 
(L2 /L) +F3, ■ (L3 /L) ) 2 
s ■ ( L2 /L ) +F3 c o s (93 
n^2 • (Lz /L) +F3 s i n(93 

[0039] t^c, i^^yVA<r>^immk(n^^T 

fc-fl-i:, «;>cfflEP.a. i:««h;l/^Tp {4 (^9) 

[0040] 
P„„ =aXr-2/3 

Tp =b X ri/3 ( 9 ) 

b(4m 

mmi\,z^'f. i/^7h5fea<7)^@ri:/iN$<-ri.fc 

X\ hfi 1 0*«<^«-^{4fflE2r^ <-t 

mrt:iz^<tlt. fflffiP„a, {4ffiT-ri.A^. 
^l/^'Tp tmiX^cr,m:hfl'^-/)m.b^j:^&S.*^±^ 
IXiim^imhlZbii^hlcOX. 2000rpm[I] 

[004 1] 

10xd>r>l. 5xd/2 (10) 

ffl-ti.Ji^i±. ^mmmhjui'^im-titzi^^z^ mm 
mzmtifz^iv r -fe :^yxvmio izmm 

thbm-cht, n&^x'<mmm^^t # mmm 

[0042] X7Xh:Kl 0(?)^'hSDs t>-A'7 
hm5dc7)MfS^ (i(;l 1 ) l;^Kti:a(c-tS, 

[0043] D, >d (11) 

Zcr,^ol,z-thlt\,z]:K). v-v 7 hfflAB#tcX7X h- 

mi otim^5i)^i^mmh^j:\'^<^x\ imm^-r 

>'^7h4:i}^XyXh1]mz^W)tXi>. mA^-^ 
Jl^m^ 5 (r>:^-!jl'Cr,fcl^l,ZXyX hU 1 0 {47"5y •/ 

h 1 4iz!mLxmt-^^^i}K mijf^izim<-m^ii^h 

m^i^hhh, (^11) (Dmmzti z t ^zx 
0, tmmmt)'^^<^j:mti>z<\,^d ti^z. m^sm 
m<7)mx'miti zti^x-^i. yy^-^hiAizx 
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o T . ( js; 2 7 ) cr>m(^m:m^Tt s . 

[0044] ^:-;J'*Wt^:oT< & t . ^.ti h 

mm^, ^im^^ o c s t-s o 

c s tcOtOSrffiffltl.. 

[ 0 0 4 5 ] * mmimhimm<^mmmimm 
mmv\mm-tfi\f. minxamx^h. mscr, 

(a) (i:i^-^7h4*^'>x-^ hffiyc7)WS6S:mat/c« 
SOHT, laSiO ( b ) {ih°;K-y MfiSWiOWS 5 cogp 
^Sr^ip-tHTS)!., 080 (a) JMi±<7)ai;ix^ 
Tyv\'5 >xt<J; !> 7 h 4<:Oft*^''3 ^rt'tJ: I. ^7 

y-y h 1 3f.zm-hmmmS:ifi'j^Lm<xh. m^s<r> 
lasco (b) io^-^t, fflii:±<^3>>v^ry>''^7 

7 h 4 i c7)tgM(i:!ttg 5 i7)rt@R?1 5 a <JO-^T-*^M 
[0047] luieJ'h^ftg 0O-oc7)#ffl9 0 bgP^IS 

fii<;-ri.rijyha«i sco^yFUi. #§§ffii a-i 

c. 2a~2ctC^[llL;trJ>f;^7cOS*Srra^^^di: 

iljgw t^ii^ -it-c c ^ I. . y y « 1 

'iyvwmkiz. ffiw I c 1 6^i:'iB«)[nis&«i^gEp°n 
mm.m<r>wmz^mfl^vyY\^s^ifm'i 

i^KX\-^h. 

[0048] ^%m&mni. 5 tC7^^ v-y;u7"U > h 
ilfl^^Btiffi«ja9 0bilc7)-ffit-lER-fl.Of. 

t i: 0 , 3MT'/hMc7)7 7 ^-l-x^-^J'*^;^!^ 

[ 0 0 4 9 ] ^/t , ry y hs« 1 5 1 (iiSMitcv— 

M 7:*%^>il-CV^^. v-hl72:ftS.SCttCj;0. 

ADii.^*%<- o-:?-?^'^-^ h3t 3T1 8, 19 
60ra tCi'FgP*^ ^> <7) 3' $ , D - C7)|p|e*{{g 



[00 50] a. lb, Ic, 2 

a, 2b, 2ci:^1gll. \ 2\t-^X\tts:< . m. 

ffila-lc, 2 a— 2c tm'^ tC3 Wnl- f-X-fli^ 

Ic. 2a~2c(7)-Wll9c7)J:3^1«jtTS)§, H 
9<0§;§®S:^?^2 0-C'S)^>^?f t , ?lgfi§2 0<O??illg|52 

lcOn-:?V^-:t-y h 3t>i?t[^-r-l.ffi2 1 aJimeWSr 

2 icon-:?-?/:^-/ h3tS*[Sl-ri,ffi2 1 a(?DSBg|5 

2 1 b{iftHg|5^t,*>, ^(:0B2 1 \i\,Z\t^A)Vl^m 

^<-xu2 2<r)^mmm<nm.mhit^^t. hi 

J: ^'b^\^WmM.cr>¥mU2 3 *>x ~:^U2 2cD5fe 
(Cj^fi^SiX-CV^I,. Rffiig|32 3(««^«l 1 , 1 2i,zWi 

^itz-Ki^zi^^^x-tif^i^x. T^--xa52 2<^nm^ 

^§<}:'94^$V^c7)^i, -?-cOS^g|5T««l 1 . 1 2i:co 

nxmm>-rh:it\,zi.-)X. u—^^^^^vvst 

mim^m2 1 ai:c7)xT-^-v -/rmx^K<D^m 
2 0\,Zh\^X^i,ZX%htz^X'hh, V\mU2 3C0^ 
WilHIlBlC^oTV^I,, ^2 0$ri«^l K 12 
tc#AL/c«®Tfl®SP2 3<7)iaffltO$'mg|5^*^L*^ 

T'. 1 K 1 2 {zm^-fh .mm2o tmmi i 

1 , 1 2<7)ll€Wi;*>'^iit?Mc, EA^ti«^f iOS- 

[005 1 ] t-7,-ftSfL/^?^ffil a-1 c , 2a~2 
cJiHi otc^-rj;^^r»«<?)e^Ji>$)S<. m\0<r)%m. 
t:W^2AX'hi^h-th. 2 4<05§tlJgP2 5C0d- 
i?v^-^-.7 h 3(::>t^[6]-tl>ffl2 5 a(i[IHKttSr4"W:L 
^^ft*^filc?&^P35I®a^-:>TV^S, 5§tilS2 5c^n 
-^Vi/^-y h 3(=^lS]-ri.ffl2 5 atfOKffig|52 5 bJi 
ftffigp^t*>. '?-<7)®2 5b{C{±rJ^;l^7S:^IlI-tl.E 
ftJgBlrfflcOT^-7.gP2 6*^ffM§ix. ^iOr^-xg|5 

2 6<r>Bnmmm{mmmzm.n:H\^<^mihi , 0 

tett*l6]Oft§Srh3 i:-ri)i:. Ill 0£7)r^-;^gB2 
6{i (5^1 2 ) t^-TM^ti^oTV^I.. 

[0052] i?h3 (12) 

-eoHftJ^^oacOfiS J: '9^h$v^BfrHai2iOR«ai2 7 
ifiy-A~xm2(><r>%l,zmmixX\^h. V\n^27\t 

m.m 1 . 1 2{zm^fz-K{z^-^^xthfz^x\ T 

;Kll. l2t(r)nx^Wm>'th^t^zX':.x. o- 
^'V^^^-y h3fcMie*fl6lffl2 5 a<0X7-^^-yrS: 

■?•^^mo5gffi2 4{cfcv^T%-^^■r•?.7ti6T'^)•l.« 

[0053] t-X-fLSiX/iS^ffi 1 a- 1 c , 2 a~2 
c {40 11 (cs^t J: 0 ^rJ^^^c^^Jifcl. , El 1 1 (^mm 

■^'^^2QX'hhh-tb. S^m2 8 co^ta,^ 2 9 cr,a - 
:5'V^;T-y h3(C^^|S]-r-?.ffi2 9 a«±|l||Slit|^4"WcL 
/cffl*^2(c?0pR!Kfflh=5:^TV^|,, 5^aig|528<on 
-:?Vi/^-y h3{zn\tHtim2 9 a.(DmM2 9 b{4 



(5^1 3) tC5^tMfMiOft:^J^T'^l.. 
[00 54] h, <h5 (13) 

V^T, ^lB2 8c7)T'f-Xgg3 0^W^ri«ltcTOt^^ 
2rftl«i L-C>'^-&0{i:<J:tfDJ: 5 ^^lJ^^^*^•35'2.*^4>T- 
(;r/4) h,2<h2 ■ h 
LTtA^'oT. r>f-xfTfflaSr|5ltt3-rii(f. 

[0057] ±ieg§S 1 a~ 1 c , 2 a-2 c {if-X 

- 1 c . 2 a~2 c STf^^-r-s . mv^mrniizvcf^x . 

MSttlcSil, S/cll9*^'i>lll lC0D-^-7/;t-y h 
3tMtl.Ml^E2 1 a, 2 5 a, 2 9 ac7)ft$(S^)S; 

m t s ^ffi(7)i^iiKH-cj) h<^x. ^-^ ^*eco{^ 

[00 5 8] a~l c , 2a~2c5r;><:5';My 

LT^^st, 09, mo, 01 \(7^i.otmmf'm 
^ 5 . ^w.z'm-th^mm^iri-mh lt f e - s i 

TmiJr.h\-^m L/tlS€©JSt-, ilTcMT'fflSiJ §tt 

ms.m.-^LxmmL. M^m^mnm-^<^. 

±mim\^x^^mL. mmz^u yy^^wmm: 
^ti^tmzii-yx . m-f^\,zmts:w.=f-mm 
^i^t-^^x. n-mmm^^x^mms^^^ 

%^3 2if^<hhk »m'ikmmtimt-fh(nx\ m 
m:m^i)mL\.^uffn\,z\mm.=^if'mx. e^^t^ 
ti^i^xhhh<ni^Lx . mmn^h. m3 2 

b ti<x'^ h . m±m^'<?%^mzmm<r)immm 
nsL^tih^^^z. m^i:m.mjMX'^m^-^ht\ fu 

[0059] Slfisl a-lc, 2a~2cO»Ji*-ai: 
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hh. ■fts:hhm9^ mi 0, 01 ItJoV-^T, n^f^l/ 
7S:f -f-XSP2 2, 2 6, 3 0 t^|lIL!C::*-&, r-f 
-Xg|52 2. 2 6, 3 0<r)^ffi-}5^<D^^^m^ht 
Ep-i? (5^14) tC^t-tattl). 

[0055] hi =h2 =h4 (14) 

fiT)^* (5^1 5) tCT^t-totC^O, 01 liOr-f- 
xfflTBim*^H9, 01 0{25^-rt,<Ottt!KLfi:^t:5r 

[0056] 

<h, • h5 (15) 

Lxm\cr)mimfh. 

[0060] mmm^zii ogis^^i. t , m&ifi^- 

«0^t(S]-ri.ffl2 9 aC0ft*tC{±^iP*'''^<r^(7)-C', ^JIS 

^mm\.z< (>Kxmw&mziih^-^mmz\,m. 
WM^m, 01 3<oj;dtaBi4sriitK£o:^ifi]i;|5it: 
mcr>miBtL^ti^m.^z I h M tii5^Amt- 1. , '^m. 

[0061] <j:tc, ^msmri'ii-^ (0 1 ) com. 
x-nmiA^^-yxmrni. xy:^.vmoimm 

tm: 5 SrEArS^ L/^y^ ^ -y h 1 4 c7)-:^^7)^3] 0 
a;?^gfl4atc:|fctr|6l*^^, ^^1 lt3>f;l/7$-^ 
EI LJt 3 llcO§gffi*iffl.^i:T /itlT^:l.mi<7)3T18 
OT(|IJ3§gI5 1 8 a ^ (ito jX.;^ , 1 , 1 2 tC 3 fl 

<r)^mm±X htiX^j:hf^2cr>aTl9 coTMm^ 1 
9aS:r7ir.yM4 <?)fl!J^r<?)^a) "9 ji^gP 1 4 b l,Ziiib 
atJ. X-7i/:t-y hf4c3 a, 3b, SctX^—TS 
a, 8b*^F;f^ScS, F;f?EfiS-C'. >'A'7h4tilg$ 
ilXo-^-^-^^'^-yhS^^mtX^tl^, ^c7)a-^-7 
/;t-y h 3<0i^-v7 h 4<7)TaSrr7^7 M 40!WlS 

5 c#A-fi. . 'A^'^xm \(r)-ar\ ^<^m^^ i s b 

iyyiry\^l 3(r>-1j<r)mil^^l 3 aWi^i^a 

m2C03ri 9«0±(B!]?|g?l 9b5:7-7^r 
•y h 1 3c7)fWc7)-W0a^SB 1 3 b(C{iii6aO» -fO/ 
7:>-7M 3<7)m^iLXI,i. x+7h4(0±JSSr{it*^ 
tC77i^ v h 1 3 cTjfftg 6 tcff A L7t a ;iT'fi= 

^-j/cr)t!fi!&;if.ti^X^ ht^-^-tztZ-bX. V A- 7 h 4 

IISii/::7-'J yhm. l 5 ^KOfttt. )vm.ir 

')yvm^i 5 ±.cr>yyY 15 &\iz^mm-rh. 
[0062] d:i>z^mmMmco^-:^<ommmm^m4 
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[0 0 6 3] [14 l{i-e<?)-7:/^-yh{*c3a, 3b. 3 
ctl^ffila-lc, 2a~2ci:, a^Jl^l (±gj; 

C 0 0 6 4 ] [14 1 t^-r i 5 (CmlB^ffi 1 a- 1 c , 
2a-2c{i^^c7)371 8. 1 9CCfcV^TI«I-Ji:tr[6] 

3^;U7a. 7b. 7c{il*C7)^flfa^tiS|3Tl 
8. 1 9c^5§ffil a~l c. 2a~2cfc|Sl-:^[BltC% 
*>ifrv^|,, X#gtfc{tl.3'f>'l'7a. 7b. 7cO 

m^iimim4 1 fcs^f j: 3 ti5]-*[6]T'$>i>. 

[0 0 6 5] 114 2{i. Zcr)mfS.I,zJ:*)a-^-7^'^^-y 

[00 663 [l42(C^-tiotC3'f;l'7a. 7b. 7 
cl,Z^±-t^imm&Va. Vb. Vcfi. -7^';t^-yh 
{*:3a. 3b. 3 ccO:ftJS*<-eix-?ill 2 0° "ro-fil 
X^^htzi^iz. fiffl*n 20 - -fo-filAcSiJBfc^rl.. 
::C:T-#3-f;U7 a. 7 b. 7 cco-ffi^COMi: LT 

a. 3b. 3c«illl!|S-ri.. aP*>. 3ffl7'7vl/X^:- 

[0067] ^j:i5^mmmmxi±. ^t-is^^smm^ 

tUzi)K K|5(n = 2, 3. 4-) cn^y^^^'vhWR 
X/^^^i-imi&tt^Zt^zX^. Kfflcor^v-l^ 

[0068] ( mmmm 2 ) aT:^mM(^mtmm 2 

[oo69]iii5co(a)(i. mwmm'^-'j 
^^-i^'comifi^mmmx'. mi^coih) imm^m 
mm<7)'<~=j^'t~:?<7)mmm.ii(^mmmi^^th<^x' 

[0070] mtmm 2 i,z)i\,^xmtmm itmttz 
b^mm^'mt. nmAiz':>\^xmmi-h. mi sx- 

[007 1] mmm2<r>^\-mw9 o\iu—9'7-/^"/ 
h3(7)mn^^zm.n<r>mmmW}m^-^mf^j:-ox\^ 

[0072] 111 5fcioV^T. 37(i'>x-f V9m<^V' 
3 3(i:iiS7'5^^-y b. 3 4(i7.bdf v-T'yt- 
r'jyhS^. 3 5(irU-h. 3 6{«i^«X-$).|., 
[00 7 3] ^-^'On-:5'V^;t-y h3S:18^-r.S-7 



i?'^-yhft3a. 3 b. 3 c{i:4'SnmV:/^-y b 
t'. ^ix^ixN. S2®c2^$iXTl^®$tl-Cl'^l.. 
lai 6tS^-tJ:at. 3ffl<7)'7^;f..y hfiissa. 3b. 

3 cji^grar 1 2 0 " f-^ffittA^rfi/itts-c'iBa^ 

il. #-?/:7-y b{*:3 a-3 ccO>43^[^fi)SI5(c>-\'7 h 

Aiimx^ivi:m&^iix^^h, mmmm'Ti^im-n 
n.zmjA^id-z--^<riu-'9'^if^'y y ^t^^£t:Lb 

ifX%h. 

[0074] SfflCO-T^-^t-y h#3 a~3 c (r)W&(^-f 

ti^m>'^tifz&mz{mm>ttrzmz. iii7«oj: 

Ptc. 31|(7)V^^:t-y h*3a, 3b. 3 c -eil-ftL 

9 2. 9 1 {4. ±T$:^i?-ti:l. t . -^y^y hWS a~ 
3c***>j:di:l 2 0- t^o-ftLl. J: a(C^-?TV^|,. 
iOlffiictCiOs •7i^^-yh#:3a~3cc7)»K$:C:co 

imix\ m^(7)mMtim^tihfzib. m.*^^^i,z^j: 
^mf. ^<^:^^-^ms.mif:>mmimfhzti>x' 

[0 07 5] 111814. 3iic^V^;t-'y h#:3a. 3 
b. 3ci:'?-it'^<7)PBltCX'<— 9-3 7a. 3 7b^ia{t 
fzmfUX'h^. 3ffliOVj7-^-y b<2|s3a. 3 b. 3ct 
\m94t, 2ffl£7);^'<--t3 7a. 3 7 b (C-7^';T-y 
h#:fc«IE-r«.fla59 3*<^»t'ofLTV^S, ;^'<— 9-3 
7a. 3 7b(7)flgP9 3{4. ±T?'12 0- n&i}^-m 
fz&mizmfi^tlXid 0 . -y h#:i:X'<— ^«0[H 
m-^h-^Xm^-^h-tt b . ^i/^-y h*3 a~3 c 
tii-hi.0^120' •f"o-ftll>J: dt^oTV>|>. dco 
l^mzX D . v^'^-y h{^c7)«IK$: ><;)iM]gBSJPflT 
Vi?';t^ -y bfrtX'^— tftfODfliaAi'^a i 0 \,z^^-^ 

i>thfmx\ fm(r)mkifim^tihtz'^. mi.mM 

l,z^j:'OM&izmUzmf>^t^^h. x^-f3 7a. 3 7 

[0076] ^mtmmmmwmmmmmmm i 

[00 77] -^i-f h9tJ;l.jil!)^>t§<-t.SW4. 

'j^LX'iy^x^ h9<^^fm^iz^\<^ifmt *ii 

ffiJgffitCfcV'iT. BulHi'hS«s9 Ocr,mm9 0 acO^S?: 
a (01 5(0 (b) #HS) •>x'f b90i'|-g 
DlH^ieXOXo^Zth, 
[0078] 0. 6Xa<D<a (16) 

Of. •7/;t>-yh<ifc3a. 3 b. 3 c(?5jtgi: i^i^ h 
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[0079] 

0. 8XD„ <D<1. IXD. (17) 

mzLxm^^ti. HI 5<o (a) izTjitXoiz^ 
p^wm^z\mmimm3Sif^-T>i yy^rix\^h . 



i!ltti:LTi!l<OT\ Ty^N'^y^fflcO'^rx-f h9t<J: 

u^mmt Lxmmth. mi ) izmmt^mm^ 

[0080] 



I & 

I as (* 

I tts. 

I nA^B&x (' 
I a^saa (• c) 

L 



I M □ S 2 I I C 

11-1.5 I ll.S-2 

I 4. 7 I 2. 2 I 2. 2 

10.02 I 0.03 10.05 

01320 I 260 1430 

11098 I 727 I 3498 



c 0 0 8 1 ] siJt, -/^^r .y h 3 3{s, mmmf^m 

Cioy^^^-x h 3 3{iSttilfigjefpX-J>§cOT\ ittSiSO 

[0082] mnmmmmmiiy -ymmm, >-ku r-t 

•ymmmiimmitmHz. mm&^. mmt. 
m^mh 0 , ^mx-m^^tix v , 

[ 0 0 8 3 ] ^T^c , 7'7^ -y h 3 3 A^JS^t^^ltOJi-^T' 
fi . 7" 7 ^ 7 h 3 7 c7)W^gp 3 7a tCffiffl Uzimm^ 
-T-f y^«f y^LTe;l<>y hill^Sr^SflJt-f 

[ 0 0 8 4 ] I c 1 6 ^ mmm^m'm&i)mm 
^titzyiy^ '>y)uy° u y h « 3 4 Ji7V- h 3 5 

mmixm^t^. yv^'yyivr^)yvm.3A\,z 

#5^ffila~lc, 2si-2c\,Z%mLtzo^)V7 

oym.'k^^iFm ettiML, m-me^itLxyxy 

drv7";P7''JyhS«3 4±c7)9yh't;S3i§1i-|.. * 

mmmcnt oizyu^ '^y;ur^j y hMx 3 4 ^me 

;Rffl9 0 h<Dmxmm-i t . ^-^'(riw-^tim^-^m^z 

wm^^U&xi:y\y^i^y')Vy'^) y vmL3A±.<,z 

--^timfSLX'^h. ^fc. HfiiB7-'JyhS«3 4<?)j£ffl 
[0 085] *^M^.^(7)5?II1 a~l c. 2a~2c 

hmm. 11.1 2 i:{iH^sT'{i^:< , ^mm^ tS'l 

g|5p°B 1 1 -^-fCS tLfc« t ^ o -C V ^ I, . CO t - x^k 
^titz^m<D-mimi 9cOJ;^=5:<tjtt^-?tv^|., 
1 1 9 <7)§gffiS:^f 3 9 f $) ^> t>-r i: . 3 9 «7)§^ai 
§154 Oc7)D-:5'-7/^-y h 3(C*t|4l-ri.ffl4 0 a(iD- 
:?-7i?"^^-y h 3cott4 3 $r4"WcL/cft*<7)P3Mtii:^ 
< . ^C7)|lli4 3 i 0S< tfl^^^C^^JtoRMffiTS, 



[0 086] |gaiSP4 0OO-^'-77':^-yh3fcM|6]f 
I,ffi4 0 a(0KKgP4 0 ba^ffiTS> O . r -f -X^^A 

immmtmmxtht<r)x. m^mmmcna^ 

xmmm\ mwmifix% i. . n 2 o t n 1 9 

ffi3 9ts™ftilrffic03^;l^7 $:^EUc tcoS:* 
[0087] 4;t, HI 9t::iKl-5§ffi3 9 5r««l 

1. \i\,z\%^^X'thi\<mmivmx\tts:<. n-h 
l^X'hh<r>x\ <^'^h^^3 9<r>yi(n^UA2(m 
mm^ h nmixh h . mx-t h m^ummyco^nm 
xhit.mm9 imm 11.12 iznxt^im 

[0088] 01 5lCfcV^T. 5§Sil a. lb. Ic. 

2a. 2b. iccn^ti^-mm^m^x-'^mmi^ti 
ts«^. ^^m3 6mmmt$xmzmxixmi.x 

(i>ixfzmz3-{jl^7 Sr^ig IX ::J-l)\^^im-m 

6com)&w^zEmmti. minzt'-xit^nrz 
mso^ziui'msem'omfrzm^^^t. mm 
3 eit^mm 3 t«»«ifflffliii4 Atti^m^tix 
v-'T . ^s«4 3 amm 3 9 tc^ft LT 2 ii£7)iijtt* 

mx\ ^•yyWn.<^Xo^z^l^t\^Mmmiz^j: 

[0089] mz. :^mtmm<Di-:^ misxom 

i-Xtm 2 2 t:m'?xmmtl . 7V- h 3 5<0±tC 
IBi) I C 1 6^tWg|5>PB&^^$ix/:;7l/^ v7Vt'7- 
'jybfflS3 4Sra5'9Wt, -?-c07V-h 3 
:t-yl>#:3a. 3b. 3 c i^A'7 h4 tc^ffli^t'^fe 
|,n-^-7^:7-y h 3 Sry^ir-y h 3 7<0W^gS{ct¥A 



(11) 
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it^t^SSla, lb, 1 c*<ja^^l It>-^7h4c0 
mmm^io'>X'l3. Off tf^^T^rl-m l ^oar l 
Stv |3iait=5lfi§2a, 2b. 2 c Wli^flR 1 2 

[0090] ±iBffliT«i*Si£ft:^(6]*»4.tVPh^ yt- 

(t-i., 

[0091] (^iK^® 3 ) ar^mtommm 3 

[0092]ll23£7)(a){i:, ^WMcomtmmSiZ 
t\ a2 3eD (b ) {±^Jil*)lfiffl«0'<.-x-vt-:5'<0 

[0093] mmm3iz)i\.^xmmmmi t^mt^ 

[0 0 94] 02 3 iCi3l->T. 3{in-:J'-7i?'^-y 
4 5, 4 6{±«|gy5^>y 4 7{i:7 Ix^i^yyPT-U 

[0095] t-^'c7)n-:5'V:/:t-y h 3«P3afiiJ«OV 

(in-:^-?^";t-'y h 3*^'30<7)-7/;t-y hi^3 a~3 c 

•yhT-$>i.. tij-i^commmimtmmi . 2 com 

^ t |5l«t-^ I. CO f, II 2 4 t1iijiB^± n - :7 -7 ^'^t^ y 

h3i 3mzj^i.ix 3mco-?y^^'y hcom&<r)imti 1 

F5, = m5 rj 0)2 =F5 

F6y=0 

F6, = m6 re co^ cosd^ 
F6y = m6 re &)2 si n^e 

ti, WS7-yi^A5 0(7)fflgh->'4 6a$:3tfi5i:L/-c^ 
-^yhl:^;?.!.^, (3»:i 9) OJ:atc5rl>. 
[0100] 

= (Fb, • (L5 /L) + 
+ (Fsy • (L5 /L) + 
= (F5 • (U /L) + 



I,. -^<7)\:i-:f''7^:^^-vh3X'hl(^XmM(^W.Sm 

m t'(Dj^mi}^m±x' # 1. , -? j/^-y h 3 

^?^S*«>'J^§V^P3lg^g|57 lAiJ)"), -e<OnjSig|57 it- 

gBy>i?'«<7)fi[|g7''y>'i4 9, 5o^Exm^th. 

[0 09 6] tt^y 7^-^49, 50«±, 1123, 112 
4l,Z^tJ:ol,Z. l¥|S)c7)WjegE4 9a, 5 0 ai^ 

I. ztit>mmixmizwo7yj'<yyx:tj^m. 

^■tx^^h. ttzm^y-y>-^4 9. SOco^^mzli 

WSfflJv4 9b. 5 0 b !> , ±TfiOW^7'7 ^ v h 
4 5,46 ^0^i^f'^^cr)4"tC{iittSt'y ( WSffifl 

a?) 4 5a, 4 6a*i2;?i5$ilTfcO, BUiettSffl?^ 
(ttSfflTO) 4 9b, 5 0hii^ZtHzm-^lX. o- 
^' Vi/^^ ./ h 3 {i±TOttS7'7 ^71-45, 4 6 

[0097] i^mummii^mi^Mmmcommnr/iiii 

!tfiat:S)l.ttS7'>y V-J.4 9, 5 0$:IS(tl.^i:tCj: 
o X , [hHkC J; I.WS7' -y V- i 4 9 , 5 0 OS't^coa't^ 

l> . ±iBcOJl^«ttgh'y 4 5 a , 4 6 aizi^mt^ y 



:t'>'4 



+ { Fj s i n (9e 



5 a , 4 6 atcf^ffl-r ■i>??a2rll 2 5<7)^ rVUltljiBS 

[0098] ttgtfy4 6a*^^>mg7'-yi^i4 9, « 
g7'y>'a5 0ST'COSg^S-L5, L6i:L-, tS^fy 
4 6a*^^,ttgfy4 5 afC-<7)SEgt^Li: L, ttg7" 

'/i^a.4 9<m>t-tm^'bt<mmirz , m^y-yv' 

a5 0^7)a.C^hm4"Di:c7)SE^^r6 tfl.. ttzW^ 
't$rXtti:L, XffttcSiltYtt&i: I.. ltS7"-yxi 

4 9, 5 0cn^>t^^Fi , Fe SrX. YlS*-[6]C:»M-r 
^t, (^18) tS^fiS. :^>:/^Lco{i|Hl$K^3iS, 
ms , me {±-?-iimflllS7'-y >'jl4 9 , WSy-yi^a 

5 0ff)m*.X'hh. 
[0099] 



= F6 C O S ^6 

= F6 s i ni^e (18) 

LR3, = L5 Fjj + Lg Fe, 

LR3y=L5 Fsy + Le Fgy (19) 

^^]R3 <r>2m.i (5^2 0) X-m^iXh. 
[0101] 



Fe, • (Lg /L) ) 2 

Fey ■ (Le /L) ) 2 

Fe cos^e ' (L6/L) ) 2 

Le /L) ) 2 (2 0) 



1 



(12) 
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[0102] Mmmt^h. «i^y-yi^jt4 9 tMisc-r 



#<f^ffl$-ii-|.?^^J6tC{4. 2flacOWS7'-yi/a4 9. 5 
0 <0fi'Dc7)»i:>:^|pl^ |3| t:^|6] t ^1. J: a tffl^$-ti:S 

= (F5, • ( (L-L5 ) /L 
+ (F5, • ( (L-L5 ) /L 
= (F5 ■ ( (L-Ls ) /L 

) ) 2 

+ (Fe s i n(96 • ( (L- 
tztzL R,yliR^jR, COX, Y-^^^^-Vh 

[0105] (5<:2 2 ) ttS7--y v-j. 5 Ot>FtJE 

-y >- iOfi'C^«oii'i:^ftjK*i-gc Ltz t^X'hh. 
[0 106] ry>^yyx{,zihmi^±^<th\z 

^ mmi^ 9 0 (Cjgtll! L ^^-^T-^ < T {i^ <^ ^ 
Ucr,X\ o-^J'-ei^'^-y NScoJ-f-gSTDmi: L, ttS7' 

[0 107] 

0. 8XD, <Db <1. 1 XD„ (23) 

tfz. TWN'7>'>^ffl«S7''y>-jL4 9, 5 0C7)^^ 

{±. ^\m-9Q(n<mi'^Q3^m'm,zx.'>xmm^ixh 
<r)x\ i^xfcoi 0 i.zmj^'mt^hh. frie«m9 o aco 

^ffiS-a (I12 3C7) (b) #,^) . ttS7'-yi^a4 9, 
5 0Ofti'hJai:g^Db (^24)Oj;3t 

[0108] 0. 6a<Db <a (24) 

ifmimm<^^m. ia~ic. 2a~2c i^rnm. i 

;^-fl:§ixfclifei:^otv^i.. il26t^-rJ;3fc, 

i7)t"-X-fL§tL7t?^ffil a~l 2a-2c(c:rJ-<;l^ 
7*s^|ll§n, ^Sfr 5 1 S:fflliiT'-H*:«^L3t«i^« 
5 2*J^|I]ii^tci5aSil, Sffii^^S 20^Rfr 5 1 
^;U7cOig*^Jiil5n.a-ri.. ^RfrS 1 tC3-<;P7(7) 

i&i6fc^f|;bO*^««gii!ra§ilTV^S. §§ffila-l 

2a-2c<505§ajS|55 3{i. n-^'V^'^f-y h 3 1 

1.12 >>zmsi.mxthfz»><r>vmu 5 4 ut 

[01 09] ll27tI*-rJ:-5{C. *ii^«l 1, 12C0 



m.m^mm (^21) (tjis^ 

CO 1 0 3 3 I ^6 I <30* (2 1) 

ttS7'-y ^-^4 9^^J^^B-rl>f^St'■y4 5 a $:S.>i& t L 
X. t*S7-y>'i 5 0tC^^JE-ri.f*Sfy4 6 atC^ffl 
t^R-^^R, (5^2 2) (7)J;^tc;5:^. 

[0 104] 

) +F6. • ( (L-Ls ) /L) ) 2 
) +F6, • ( (L-Le ) /L) ) 2 
) +F6 cos(9b • ( (L-Ls )/L 

Le ) /L) ) 2 (2 2) 

vmu 5 4 imm. 11.12 tc^tt '^jti^^ 5 7 m 

9 ')-2^^mmhiv. » I C 5 5ti:)£<^'Vl^^nffi 
%m.^iXX^^h. Uc*^'-5TSS^«5 2c7)^ji)t5 Ki 

fi. Wik')vu-w^m-fzt\.zi'^x. vmsn 

[0110] iiF^mim.'^'^-^ (02 3 ) CO 

air:^tco^'>TiiHB-ri., wmmwi^i \^%^\ a 

-Ic, 2a-2c^3()>mft(t^>il3tJi«fe«l K 1 
2^^tl^immt^tomL^^. «S7''yi^:>-4 9, 5 
0*m#tt^>ix^n-;? .y h 3 ^WmW. 1 



1. I2<73^ti2-r, ^co^^-C'tt:^r6i*^^>. 



^Wi-m^ t ^i<zmm.w. 11,12 tcs^-r 

•5, i^-b5 8S:IAI.. i^-h5 8S:IAI.-lt 

[0111] iieWSr^ir .y b 4 5 . 46 t{ill2 8 
t^-f J: 0 fcttSty 4 5 a . 4 6 ajip'fgft'bilTV* 
I.. *llffim«cOD-^^^^-y h3{i+^Raff^«iO 
t<:Ot'$)0. »M^»1. 2t^^0, i^-v7h*i^V^ 
ift3tc7)t<7)fife^c7)t\ l*S7"-yxjL4 9. 502:0- 
^V^^-y h3<0±TW»»'?>jfAL, C:tL^>CO!|!|!iSffl 
5^:4 9 b , 5 0b T'llliggPSm^l. , -ecOtt^gUlCff. 

iX3tlftSty4 5a, 4 6at'J)l., ^<!0WSh-y4 5 
a , 4 6 ati. *4S7'7^ 7 h 4 5 , 4 6*^'^RKT'ffl 

^^tix\^hm^\in^-yyrvxx'-wmm-hz 

bifiX'^h, §^>t=. @2 9cOj;-?tC§g^agp6 0cr)$tia 
cifctci -5 ttSDX<o^-^rv^^a<^7V 

[0112] ( j|]5m«4 ) ^wmmtmmA\,z-^\^ 

X. wm^^m.L^j:ifimmh. 

[ 0 1 1 3 ] 113 00 ( a ) «i, ifmmm^zmih^^ 

3 oco ( b ) (i^sj«5afifflco'<.->'>^:-^comga 



(13) 
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[0 114] ll3 0tCfcV>T. 6 l{i:30<7)5§ffi6 7 
a. 6 7b. 6 7c*>miS]i:TO{::ieffi$iX/i3r, 

6 2{i3T6 lfc-flstCgt?^$iX!tffllii-f yxaU- 

6 3{iaT6 li:«&^t>'^''/i?3-^, 64(±n 
-^-7;?'^..y h, eSti^-^yb, 6 6 a. 6 6b(iM 
6 8«ia^;l., 6 9/7 0{i7'7^r.y h. 7 1«i7' 

'jyha«. 72. 7 3{i7y^<yy:^mco^x-( 

7 4 N'-fS) I. . ^mmmmco^-^ x-a 3 r 

6 1i:>'N' y^?3-^6 3Sr. D-^'-7^'^-y h 6 4 
^fi^4a^::^^l^fILrEBLTV^^, 3oc7)§§ffi6 7a. 
6 7b. 67c *itt:^riSli:¥mcEffi§n/i^-^T' 
{i. |ISg}g®l-3c0j;3C3T6 l^n-:?-7i?';T-y 
h 6 4 LXnmz2 «g L/c^S^^^VS^ >-;pt. 
{i^v^*<. -a^ t]^e8ti<6miz^j:ltiib. 3-f;l/6 8co 
12;*Bff (®4 li0j;dt-rn{fic0J;d=5:^ 
T-i>6^Eift-^0. ) t^rO^il, 

'eCT'*lltem®cO^-:?T'Ji3T6 1 
J±mtt. te— :>O3r<7)f^*)0tA'-yi?3-:?6 

3 *^T5! 0 ^>itT I' ^l> , C: com^z i: D 3 6 8 {± 
3ffl. 3^;1^6 8coa*t6;<7F;rt=5:0^^. 
gg*lc:^itit#ra*5*(t rj X h r y t |6i V ^^ffijSrSi 

•So 

[0115] ±ED-^'V^'-;t-7 h 6 4{illl 6{C^-r 
hcot^m^zms&^il. fi3gcD-7:?"^->y h#:6 4 a. 
64b. 64ctl^(tT. ^fLm3ST-l 2 0° To 
mm<-fiXfzmT^m^tl. V/^-y h#6 4a~6 

4 cc7)+SnMaWii^A'7 H 6 5A^^¥A$^i•CV^|,. 
[0116] Z(7)iyxy h 6 5cOMS«±TfiOy7^-y 
h6 9. 7 0tCffAll^$tl:':;ttg6 6a. 6 6btJ: 

[0117] 3T61. VN'-yi7 3-:J'6 3. y^^-yb 
69. 7 0Wi-?-il^ixr';yMI^7 l*^ll^§it. 

I.. 

[0118] ^mtmmco^t-^io^mws on. o- 

^'■7/;t-yh64i0ltt:^(6ltE^|cOllfKJTO*^ 
:^»J:^-5TV^T. -?-c0-^iC0:R2l9 0 b*J7°U X 
«7 1 -C'filfig^ix. fWiO*j219 0 biat>' 1 1ci<7)Mm9 
Oa, 9 0a(50Z:^{i:|J)5e;iiryN'-7 4T««§nrv^ 

[0 1 1 9] 03 l{i±fB3T6 Ic^m^i^^UzmX' 
hh. 13 1C7) (a) {±37 6 l^fflffl*»^>^!tll. II 
3 1<7) ( b ) {±-?-<7)Stt*[6l«B)fffillT'S)l). C:c03T 
6 1(±, ^-^4"C^«^t3r6 l*«o<|>T®t'^^i-t 
:5)-|iJ$it/i2otf0|iIt}BttoaTgBfp6 la. 6 1 bSr 

p°a6 1 a. 6 1 b{±WjcOl^S^S«^a;iLTl8f^U 

[0120] ^mmmwrn lt^t 6 1 srSf^i.^© 



'3<7)§^fii6 7 a~6 7 cA<M:frl6]i:TO(:iea§n?^c^ 

-i^n^. m^nx^mms i w ( a > co^^ept^-r 

J: otc. 7 a~6 7 cTlitltM LT&I^^^T 
[S]. 3fficr)5§®6 7 a-6 7 c ^rO^:^,^/ig|5ii•t■•^±. W 

[0121] ^mmmmcn)m^a76 1 {±*> ^ 3 i:-M<7) 

:^l6lt2t6:c^3TISfp6 1 a. 6 1 b 2ra;^(^Sia/::ffi^ 

[0 122] tfz. C:c7)ar6 Ui. l4i:3T6 l*^'o 
< l¥mv¥f^l,zm Lfv! 2^cOll t?^*tc03 Tg|5^|,6 

1 a. 6 1 hi,z»w\^tixmfS.^tix\,^ifz^. mm 
mmzx'ommzmi^x'^. m'o. iSji^«$^v^g 

[0 123] ia3 2{±±fe3T6 1 tffi|g-f yi^Al'- 
^6 2<om^i^lfzmX'h^, 3T6 1c02oc^3r 

si5^?i6 1 a. 6 1 b{±ffliiMmc J: *)mm&mm-( y 

^y^u-i? 6 2i,z-mzm^^ixxii^ . mmzare 
1 (oms^^uimtm . 3 r 6 i cor u y h fflsiitc 
{±. y hmmi 1 tcEASS-r-i. t-y 7 5tm^ 

ixxuh, 

[0 124] ;icr>miS.izX^. 3Tg|5fn6 1a. 6 1b 

o«tei:3T6 KDmmt^mmzffiuzihmmzf}^ 

[0 125] tfzZcomfS.i.zX'0 . 3T6 1^ia^-t|. 
ryyhS«7 HcStt-C3T6 l(?3fiK^*^S:ff-?i 

[0126]^^. ^mtmm<D't-m. fiwftiift 

fzbbi. 2-3. 3VSg(7)ffimEt'TO:ei!rtl.£> 
^-^OgtMEtc^BHtSMSi: UT<±. 
m^X. :iTt^y^^-y h'^commzx'om.th^ 
^y^^^;^^7. iEl!)[H]S§o«EI^T^*iJ>l.*^'. 
^mX'lt , ^ 3 *> 3 y h;l.i? cJDffi^tcov ^TOT 

[0 12 7] I13 3«±. 376 1. A'.y ^3-^^6 3. 

D- ^ -7^^. .y h 6 4 coWf^Sr^5»:fi<Jt« L:^v:llt-$) 

ia33{C^-t3T6 lcO§§S6 7a— 6 7cC7)D- 
:? V^'^-y h 6 4 tcM|6]-r 5gB^c7)ftSa fc A .y :7 3 - 

^6 3coftS/3{±. ri^y'fhiv^hmm-^mmh 

I. 

[0 128] m3A:l,ia=l3bLXfiB.a^^it^'^tz 

b^<Dat^i(y't^V)Vi^<mm7fiLtzmx'hh, m 



(14) 
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3 4CObi5'0^^'y^h)l-9li9O' imtl50' # 

5 0 • mmzm^-ri ztizx*) a^yy h/ui'ttmi 
^ixl . fl 1 9 0 • t Ucm^ii. m^(r>mfim < =5: 
li-^i!bi>zm,ffJ^j:%mm<^j:^fz>!b, 15 0* tUz 

[0129] §4,^376 l<^^6 7a~6 7ci^ft 

[0 1 30] 113 5(3:a+/3 5r-St La-zS^^^k^ 

^fz'^^<r^-mk^sLtmxhh,m3 scot t^o 3^?- 
mm^tsm^im< , ± 3 o • t t^viJi^^^'j: om-c 

[0 13 1] 5ri5*ll]5ft««-C{±3rt>'N'«y^'3-:??r 

2 fflffl V ^fd^-^^j nWiZ 2 fflcoa TcO:ftScOll2r ±30 
• t-r i i; J: 0 lift^^SS^ntiijix^ . 
[0 1 32] iJ:tCTyA'5yXfflC0>^i'f h7 2. 7 3 

[0133] ^%-mmi>m$mmmm<^'^-'j^'t~ 
m-LMZ-ti^mixtz'^ VI 2. 7 3 wri 

^ttCio-C. '>i-fh7 2. 7 3(7)3S'I:>^JAUt-^ 

[0134] 113 6tS^-r<J;oto-^Vi/;t-y h64 

gB^tTWN'7y>!.ffl<5^'^x^ h7 2. 7 3>()^';^v;'<I1 
^§^1. $^>to-:J'vy;t-yh6 4C0W^ta-^^ 
^J7 2a, 7 3a.im^^XTyJ^yyxWi(r>^3^^V^ 
2. 7 3tt#«a^Uv:«^i:^o-CV^S. 
[0 1 3 5] Il3 7iifi^6 6a. 6 6btM-fl)Ty 

A'7 y;^fflco'>x b 7 2 (73) (r)m't-m.«rm^^ 

^sLtzmx'hh. Ii3 7<7) (a) {±ryvN'5yxffl(7)'> 

x-^ h7 2 (73 ) c7)a;|:>G2r2-:>cO}4g66a, 6 6 
bOMCiSSLTt^-^, 03 70 ( b ) {irWN'^y 

7.m<r)^x.^ hi 2 (73) c7)|t'C.^G^ 2-9<7)fiS6 6 
a . 6 6b l^tfSa t I. . MttS 6 6 a , 6 

6 bTBlcoSEil&Li . friI!c0MS6 6 a*><i<7)'>i-f h 

^'bG i T'c^lfcfr [6]?E^^ . t> 0 -^rottS 6 6 b <!o:^r 

6 6a. 6 6b^ixmtC*^*>Sft^F6 . F7 ii. 
(5^2 5.) iZi^tXoiZ^l. 
[0136] 

Fg = ( (Li -L2 ) /Li ) • F 
F7 = (L2 /Li ) ■ F (2 5) 

zzx\ ll3 7<o (a) oi>zTy^<yy:^^<o^ X 



AY12 (73) <7)*'C^GSr20<7)|ig6 6a. 6 6b 

m'mzwm.uz^^t'Pi t^'kbtch. zmt%M<^ 

l5\^im>zi'£hZb^:^Lfz{,(nX'h^. 

[0 137] ttz. -W^mzn^(ri'axV)i^9T^ li. 
tW^ ibLX (5^2 6 ) coi 0 tjfim^ixl.. 

[0138] Tr =Tc +kf (26) 

[0 139]^oT. 2-5C0|ffig6 6a. 6 6bODA 
h^W^'^-^tf-fSi: (5(i2 7) OiotC^I., 
[0 140] 

T, =T, +k ( I Fs I + I F7 I ) (27) 

EI3 8{inxh;ki?T„ tLj . a)m\^i^ttzm 
X'h^, 

[0 1 4 1 ] I13 8J: ^^ObLi cO^ot OTV 
f^vyyM(ri-^:LAYl 2 (73 ) oa'^:^GSr2-:3coW' 
§6 6 a, 6 6brBltiS*Uc«-^*^'o;^h;l/:7T, *i 

[ 0 1 4 2 ] § ^>t. 14^6 
6a. 6 6bcomm{C*^A^I.ft#F6 . F7 {i-fix 
^ii'},-ts:^yynmt L < . (5C2 8 ) t=*-f J: a 

-3* ry^-N^yXfflcO'^i^ h7 2 (7 3) 
COS'C^G ^ 2 6 6a. 66b HcO*^43^^iM 

L?t«^. Fg tF7 f?Mz>\^^<ms(mxmp::h 

[0 143] Lj =Li /2 (28) 

ll3 7lCi3V^T{±. ry>'^7yxffl<7)'>x-^ h7 2 (7 

TyA'5>-Xffl<7)'>x^ b 7 2 (73) ^ftc7)fi;C^GS- 

#xix{f J; \ *jlffim^<50^- ^ tli7 yxffl 

C7)'!7x-^h72 (73) ^ftOfi'tGJi. 2OC0WS6 
6a, 6 6braco^^4'^^iSSt/i»^^^-5•CfcO. w 

ox. m^bh'MWji'^-^xhh. 

[0 144] tTt. WDXSr§^>MN$< LJcdhLTt 
J^. v-v7b6 5<0fS^/h$<-ri.ii:{4. I^^tc* 

7 b 6 5 <7)/ii5^^/!)iMST§ ^ < D , a 

[0 145] p3 9{iryA'7>'7,fflc7)'>x^ h7 2 
(73) tcibi^-vy h6 5t*^A^|>:iM2r^L7t[l-C 
^>•|.. 113 90 (a) tiry^^yXfflcO'^x'f b72 
( 7 3 ) Sr lllfflv^jt*!^. 113 9« ( b ) {4Ty>'^'7 
yxfflcO'!/ x>fh72. 73S:2 fflfflv ^/cil^cOHT'S) 
I.. 

[0 14 6] v-A-^he 5S:i!lf*:i:#i./2«-^. 03 9 
<7) (a) . I139C0 ( b) \i.-^<mmXhhtK X-V7 
h 6 5c07t;b;^2r#;i/i*i-^{S. ^TS^rl., 

[0 14 7] I13 9C7) (a) COJ; 3 tcT>->'<7yxffliO 
'>x^h7 2 (73) ^\Wm-^fz%'^<r>i/^yY<o5 



0 
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[0148] 

5 = FLiV48E I (29) 

::c:T'E(i:v+7 h(7)«sSittf^ic. na^^yhc^mm 

-<X^-;<yhThh. RHitC- 113 9cO ( b ) OJ: 3 

S= (FL3 2 (L, -L 

v'-v^ b 6 5c^7t*);^$r^L/v:t<Ot-J).?., 
[0150]|14 0J;OL3 iiiont^mzh?f-S1fiO 
t^OSt^l'^**, ttS6 6 a. 6 6b*<Sil>;ti6|l!i 

WN'^y^fflcO-^x-f h7 2. 7 3$rtt§6 6a. 6 6 

tcK0W{t5C:tCj:>), xA'7h6 50/>:;b^5*^^ 
^c7):»»^>'-v7h6 5^fflV^|,C:ttcJ;0ttn 

[ 0 1 5 2 ] , Buf5<^t 0 . *^SSmcO^-^' 

y^-iyyxm<^'yx^ hi 2, 73. D-:?-7i?'^-y h 

6 4«t{i. HS^JKOffit-. *v^i^^'7bcOJ*-&J: 
[0 1 5 3] -«i6<J(cJ;<fi^;bn-Cl^l., 

[0 154] 
F„ ocd 

T„ ocd2 (3 1) 

iz^\>^ximm<Dmmm 

[0 1 5 5] «ftca-^'7:/;t-/h6 4KOV^t{i. ^ 

[0156] Q-^'v 

/;t-y h6 4tcti:, >--v7 h 6 S^^Kffi^ilT, v-^7 

h 6 5 cOVi?-;t-y h 6 4 cOMSSSE^Hcr yA'7 

'fh7 2, 7 3i^i-^m^t^^tl,zX'0o-i?'7^ 

^^•yh64cr>i^^^yh6 5l,zMtimmS.Pn SrUffi 
§4.(CO-^'V/:t--y h64cOHfflgl5:M-S:TyA"7 
yxm(7)^x^ h7 2. 7 3{c««il^-ri.ii:tcJ: 
0. o-^'v^;t-yh64<7)'^x^ h7 2. 7 3tcM-r 

[0157] *MW-{i#«)ftii(tffl«0'<-i^>^- 

^'■c-S)^7t:i6, ^-i'co^Ymztiitimim'o^tsmi 

5r<, n-^v/;t-y h6 4Ji>'^7h6 5lcStri)fe 



-^tf0S/^7h6 5(7)7ti^^5{i:s ttg6 6a. 6 6b*^ 
^.)T-ffl!lc07yA'7yxfflcO'>x-< h7 2. 73it'<73W 
t3-:^cO!|!iliS6 6b. 6 6 a0^r[6]SrIE 
tLTLs fct-i)fc. (5li3 0) tc^tiatc^l.. 
[0149] 

) 2 ) /3Li EI (30) 

\m&F„ try^'^yyxmco'^x-^ h7 2. 7 3i,zm 
ti^^hJi'i'T„ tmu^tix\<^tnmm^j:^\ *ii 

tmm<7)mmi. n-^-e/^t-y h64tOV^-C. i^^ 
yhizm-hmi^&F„ i:r>'A-^yxffl<?)'>x^ h 
7 2, 7 3^^^l.[5llK^7^7^ftW^RS^i»Uv:i)^0T■ 
h'o^-'j^^-i^izm Ltimi^xh h . 

[01 58] *IISfe}eS{43T6 1i:A'>y?H- 
^76 3t2r^^i:'fiii.TV^S*i, 376 1 <0;%iSrfi|;c./cfll 
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